Cellular and humoral immunity to Leishmania major in genetically susceptible mice after in vivo depletion of L3T4+ T cells.
Depletion of critical T cell subsets in vivo by treatment with anti-L3T4 antibody (mAb GK1.5) enables BALB/c mice to heal subsequent Leishmania major infection. To investigate the mechanisms by which healing is established, anti-leishmania cellular and humoral responses in anti-L3T4-treated BALB/c mice were compared to those in control BALB/c and genetically resistant C57BL/6 mice. Lymph node and spleen cells were harvested from L. major-infected animals at 1, 2, 3, 4, and 8 wk post-infection and examined in vitro for concanavalin A- or L. major antigen (either promastigote or amastigote)-induced IFN-gamma production. Serum was harvested for Western blot analysis against L. major promastigote antigens. Lymph node cells from resistant C57BL/6 mice generated Leishmania antigen-induced IFN-gamma that was maximal by 3 wk; spleen cell IFN-gamma production peaked a week later. Lymph node and spleen cells from susceptible BALB/c mice generated minimal levels of IFN-gamma activity in response to Leishmania antigen stimulation throughout the experiment. Lymph node and spleen cells from BALB/c mice which had been pretreated with GK1.5 generated IFN-gamma in response to Leishmania antigens in vitro at levels that approached those generated by C57BL/6 mice. When splenic mRNA from infected animals was hybridized with a labeled murine IFN-gamma cDNA probe, there were corresponding differences in the amount of IFN-gamma message present, demonstrating that the differences observed in IFN-gamma production in vitro were also apparent in vivo, and were due to differences in transcription. In contrast to C57BL/6 mice which generated only a limited array of Leishmania-specific antibodies, BALB/c mice produced antibodies which reacted with a large number of Leishmania antigens. The GK1.5-treated BALB/c mice developed Leishmania-specific antibodies at a slower rate than did untreated BALB/c mice. However, by 8 wk after infection, the humoral responses of the anti-L3T4-treated BALB/c mice and the untreated BALB/c mice were comparable. These data document the kinetics of ascending immunity from the draining local lymph nodes to the spleen and confirm, both in vitro and in vivo, the correlation of IFN-gamma production with control of infection in leishmaniasis. Further, an L3T4+ T cell subpopulation may be incriminated in the failure of genetically susceptible BALB/c mice to activate curative cell-mediated immunity in response to Leishmania antigens.